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background: There is evidence that mitochondrial depolarization and excess polyunsaturated fatty acids both promote arrhythmogenesis in 
ischemia/reperfusion (I/R) injury . We previously reported that the lipoxygenase (LOX) inhibitor baicalein inhibits both arachidonic acid (AA) 
induced mitochondrial depolarization in myocytes, and arrhythmias induced by IR injury in rat hearts in vivo (Am J Physiol Heart Circ Physiol 299: 
H165-H174, 2010).
methods: We investigated the molecular mechanism by which AA could contribute to mitochondrial depolarization and arrhythmogenesis following 
I/R injury. We showed that the cell-permeant thiol-reactive oxidant 2’, 2’-dithiodipyridine and the lipid peroxidation product 12,13-epoxy-9-keto-
10(trans)-octadecenoic acid strongly potentiate AA-induced mitochondrial depolarization in isolated rat cardiac myocytes, suggesting that AA 
causes mitochondrial depolarization by covalent modification of specific mitochondrial proteins by the oxidation products of AA. We then identified 
mitochondrial proteins in rat myocytes that are covalently modified by AA or its oxidation products, by labeling with biotinylated derivatives of AA 
(bAA), and 1-D and 2-D gel electrophoresis followed by Western blotting. 
results: bAA-induced labeling of proteins was found, with a prominent band around 45kD in 1-D gels. In Westerns of 2-D gels this band was 
resolved into two spots that were excised in duplicate gels and analyzed by Maldi-TOF/TOF mass spectrometry. Spot 1 contained α-actin and 
γ-actin. Spot 2 contained the mitochondrial proteins mitochondrial creatine kinase (mCK) and citrate synthase (CS). bAA labeling of spots 1 & 2 was 
reduced when myocytes were also incubated with baicalein. 
conclusions: Since mCK inhibition has been associated with arrhythmogenesis, findings support a mechanism of LOX-dependent peroxidation of 
AA promoting arrhythmias in I/R injury by covalent modification of mCK and/or CS.
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